Introduction
The GAMANAL program is primarily intended for complete computer analysis of high-resolution gamma-ray spectra obtained from mixtures of radioactive species such as fission products. For this purpose it examines the pulse-height data for "back ground" and "peak" regions, fits these peaks with the proper shape functions, and cor rects for the effects of geometry, attenuation, and detector efficiency in evaluating the photon emission rate and for nonlinearities in the equipment in setting up an energy scale. These intermediate results are listed and plotted and, if no further data reduc tion is requested, the program goes on to the next spectrum. Otherwise, it proceeds to search a "library" of decay scheme information in order to make tentative assign ments for each of the peaks. This collection of "candidates" is examined for interac tions between the photopeaks of the proposed nuclides and is divided into sets of species which interfere with each other at any point. A least-squares solution of the corre sponding set of simultaneous equations is made and the amounts of various components originally present are calculated and listed, along with their estimated errors.
The following programs are used to prepare the decay scheme library and to determine the various parameters used to descr : be the linearity and the efficiency of a system. equations to describe the low energy region and the high energy region. A crossover energy, generally somewhere between 50 and 200 keV, is selected to give an optimum overall fit.
JTJie input to this program consists of gamma-ray energies, the corresponding intrinsic efficiencies, and the associated errors, if greater than 1%. Also specified are the terminal energy for the fitting range of the first polynomial and the starting energy for the fitting of the second polynomial. These specifications should result in an appreciable overlap within which a good crossover energy position can be chosen.
An equation of the following form will be fitted to the data (by the method of leastsquares):
In e. The LIBETP Program
In order to identify and evaluate quantitatively the nuclides represented by a spectrum, one must have access to a library compatible with the method used in reduc ing the spectral data. This program generates a decay-scheme library that is suitable for GAMANAL and then records it on magnetic tape.
Two blocks of data are read in from cards. The first is on a set of cards identi fied by a 1 in column 1, There is a card for each of the nuclides which contains its nuclide number (combined atomic number and mass number), its half-life, and the nuclide numbers of any parent or daughter nuclides that should be considered with it.
The second set consists of one card for each gamma ray and has a 2 in column 1. These cards carry the nuclide number of the source, the energy and branching intensity of the gamma ray, an error estimate for this branching intensity if greater than 1%, and a list of up to four other gamma rays that should be found in association with this one. If these "associative" gamma rays are in the decay scheme of the parent or the daughter nuclide, they are so tagged.
LIBETP rearranges and cross-references this input information in such a way that GAMANAL will have no need to search for correlated information. In this process the gamma-ray list is first ordered according to increasing energy. An associated array is created for the branching intensity of each gamma ray and another for a packed set of indices to the locations of the corresponding associative gamma rays and of the source nuclide. The list of nuclides is also structured for easy reference to the corre sponding half-lives and any parent-daughter relationship.
To reckon with two irregularities that are commonly encountered, the following conventions are used: 1) the mass number of meta-stable nuclides is increased by 300 and 2) the branching intensities associated with double and single-escape, pair-peaks are tagged respectively as 10 and 10 times the full-energy, peak-branching intensities.
After the data have been properly organized and packed for economy of space, the arrays are written onto magnetic tape in a suitable format for use by GAMANAL. 
